Begonia intermedia D.K. Tian & Y.H. Yan, a new species in Begonia sect. Diploclinium (Wright) A. DC (Begoniaceae) from Hainan, China, is described and illustrated. It differs from the morphologically similar B. fimbristipula Hance by its orchid-root-like rhizomes, later flowering and distinctive hairy bracts. Also, based on a molecular phylogenetic analysis, B. intermedia is distinct from B. fimbristipula.
Introduction
Begonia is one of the most diverse plant taxa and is considered the sixth largest genus of vascular plants in the world (Hoover et al. 2004) . Nearly 1600 species have been named so far (Sands 2001 , Aitawade et al. 2012 . China, after Brazil, has the second largest number of Begonia species, with 173 species recorded in Flora of China and 141 endemic in China (Gu et al. 2007) . After publication of Flora of China, 14 new Begonia species, all endemic in China, are described and illustrated (Ku et al. 2008 , Li et al. 2008 , Liu et al. 2007 , Ma et al. 2006 , Peng et al. 2008a , 2008b , 2009 , 2010 , Shui 2007 , Wei et al. 2007 ). There are still many potential new taxa under investigation, therefore, the total number of Begonia species in China could easily reach over 200.
During fieldwork on Yinggeling National Natural Reserve, Qiongzhong, Hainan, in June 2012, we collected several specimens and living plants from an interesting species of Begonia. This species is very similar to Begonia fimbristipula Hance (1883: 202) but it has orchid-root-like rhizome without nodes and distinctive hairy bracts, and blooms late. After a further field investigation in September 2012 when the plants were in full bloom, we confirmed that this species should be recognized as a new taxon. In order to obtain more evidence for its taxonomic placement in distinctiveness, a molecular phylogenetic analysis based on the chloroplast ndhA intron region was conducted with 48 terminals representing a total of 44 species and eight sections of Begonia delimited in China based on Shui's treatment 
Materials and methods

Taxonomic sampling
To position new species within the phylogeny of the Begonia, the sequence data of all sections except sect. Leprosae (T.C. Ku) Y.M. Shui delimited in Chinese Begonia were used for analysis. Partial data were sequenced by us including all species except B. howii Merrill & Chun (1940: 138) distributed in Hainan and three morphologically similar species outside Hainan (B. fimbristipula, B. labordei Lévl. (1904 : 323), B. augustinei Hemsl. (1900 ). The others were downloaded from NCBI to ensure at least three species from each section of Chinese Begonia, except one species for sect. Alicida C.B. Clarke. Three species from Africa were chosen as outgroup based on molecular phylogenetic studies. The related information of all species used in phylogenetic analysis is listed in Table 1 . DNA sequencing and molecular analyses Total genomic DNA was extracted from silica-gel dried leaves using DNAsecure Plant Kit (Tiangen Biotech, Beijing, China), following to the manufacturer's protocols. For each individual, the chloroplast ndhA intron region was amplified using the primers ndhAx1 and ndhAx2 (Shaw et al. 2007 , Thomas et al. 2011 . Each 20 µL PCR contained 11.0 µL of ddH 2 O, 4.0 µL of 5 × Fast HiFidelity PCR buffer, 1.0 µL of 20 × Fast PCR Enhancer, 0.8 µL of each forward and reverse primer (10 µM), 0.4 µL of Fast HiFidelity Polymerase (Tiangen Biotech), 2.0 µL of DNA template, following the thermocycler conditions: an initial pre-denaturation at 94 o C for 2 min, followed by 35 cycles including 15 s at 94 o C, 10 s at 60 o C and 30 s at 68 o C, and a final extension step at 68 o C for 5 min. Sequencing was conducted on an ABI PRISM 3730xl DNA Analyzer (Applied Biosystems, Invitrogen, Foster City, CA, USA).
Each sequence was assembled with SeqMan (DNAStar Inc., Madison, WI, USA), alignment using Clustal X version 2.0 (Thompson et al. 1997) , and manually adjusted using BioEdit version 7.2.0 (Hall 1999) . All indels were treated as missing data in the ndhA dataset. All sequences generated for the present study are available through GenBank (Table 1) .
Phylogenetic relationships were reconstructed using maximum parsimony (MP). Maximum parsimony analyses were conducted with PAUP*4.0b10 (Swofford 2003) with heuristic searches of 1,000 replicates, with random stepwise sequence addition, tree bisection reconnection (TBR) branch swapping. Bootstrap values of the internal nodes were obtained with 1,000 replicates (Felsenstein 1985) . In each replicate, 10 random sequence additions were performed, followed by TBR swapping, keeping no more than 1,000 trees per replicate.
Results
Molecular analyses
The ndhA matrix contained 48 sequences, including three accessions each for B. intermedia and B. fimbristipula. The alignment was 1281 bp in length. Results of MP analyses are shown in Figure 4 , displaying a 50% majority rule consensus tree. The phylogenetic analysis showed that all species of Asian Begonia, were clustered in a solid clade (BS = 99). All species of sect. Platycentrum (Klotzsch) A. DC., sect. Sphenanthera (Hassk.) Warb. and the partial species of sect. Diploclinium formed a weakly supported clade (BS = 53). In this clade, the three accessions of B. intermedia (BS = 100) and B. fimbristipula (BS = 99) appear as monophyletic, indicating that B. intermedia was a lineage independent from B. fimbristipula and other taxa. In our phylogenetic tree, sect. Diploclinium is polyphyletic, that is consistent with the results from Thomas et al. (2011) . B. intermedia falls into a grade that is mostly composed of species from sect. Diploclinium, although this relationship is only poorly supported (BS = 53).
Taxonomy
Begonia intermedia D.K. Tian & Y.H. Yan, sp. nov. (Fig. 1 & 2) . Type:-China. Yinggeling National Natural Reserve, Qiongzhong, Hainan, 19°01′14′′N, 109°34′25′′E, 28 September 2012, TDK710 (holotype CSH!; isotype CSH!).
Begonia intermedia is most similar to B. fimbristipula in general morphology, but it differs from the latter in late flowering (August to October), instinctive hairy and upper-clefted bracts, and the very rare orchid-root-like rhizomes. This species is endemic to Hainan Island in South China.
Deciduous herb, up to 20 cm high (up to 55 cm including inflorescence), basal, or short stem with 1-2 small leaves occasionally on large plants. Rhizomes without nodes, short, 4-15 cm long and 4 mm in diameter, creeping, orchidroot like, not highly branching. Leaves 2-3 (occasionally 4-5 seen in larger plants). Petiole green or reddish, 1.6-19 cm long and 1.5-5 mm in diameter, with gray curly hairs. Lamina heart-shaped, 4-19 cm long and 3.6-19 cm wide, subequal in size and slightly asymmetric, unlobed, margin unequally serrulate and hairy, apex acute, basal lobes not overlapping; both sides gray pubescent, hairs longer on abaxial veins; adaxial surface green, venation palmate, 8-12 veined, impressed; abaxial veins purple-red, distinctly prominent. Inflorescences terminal, subdichasial, 1-2, 6-35 cm long, occasionally with 1-2 small leaves. Primary peduncle green or reddish, 4-28 cm long and 2-4 mm in diameter, sparsely pubescent. Bracts ovate, hairy, apex usually 3-clefted. Flowers 5-23 per inflorescence, male flowers open first at the same node, and usually more than female in number due to failure in development of some female flower buds at an early stage. Flower colors variable among individuals, pink flowers more common, white or red flowers rare. Staminate flowers: pedicels pink or red, glabrous, 1.5-2.7 cm long and up to 1.0 mm in diameter, corollas 1.7-2.2 × 1.5-1.9 cm, tepals 4, very rarely 6. Outer 2 largest, broadly ovate or oval, 8-11 × 8-11 mm, equal or subequal in length and width, distinct radial stripes on adaxial surface, sparse hairs on lower half of abaxial surface; inner 2 smaller, lighter in color, elliptic-lanceolate or oblanceolate, 6-10 × 3-4 mm, no distinct stripes. Androecium 4 mm long; stamens 20-33, filaments free, 1.5-2.5 mm long, anthers nearly 0.8 mm long, subequal in length and width, apex obtuse. Pistillate flowers: pedicels pink or red, glabrous, 1-2 cm long, 1 mm in diameter. Flower ca. 1.4 × 0.9-1.3 cm in diameter, tepals 3, very rarely 4. Outer 2 larger, broadly ovate, glabrous, 6-7 × 8-11 mm, ca. 9 distinct radial stripes on adaxial surface; inner 1, rarely 2, smaller, lighter in color, oblanceolate, 5-6 × 2.5-3 mm wide, longitudinal stripes at base. Styles 3, 3 mm long, stigmatic surface U-shaped, spiralled 1.5 times. Ovary 3-loculed, placentae axile, bifid. Capsule nodding, ovoid, ca. 10 mm long, unequally 3winged, abaxial wing nearly triangular, 14 × 9 mm, short wings 7 × 10 mm. This species flowers from August to October, and fruits from October to December. This species grows either sparsely or densely in clusters of up to 100 plants per square meter, on roadside rocky cliffs with moss or between rock gaps, or among weeds on mountain slopes under thin forest, where the place is a little bit dry, pooled with Ageratina adenophora, Melastoma sanguineum, Alocasia odora, Urticaceae, Poaceae, ferns. Only three small populations were found along a kilometer long roadside. The holotype TDK710 (28 September, 2012) was collected from a site (19°01′14′′N, 109°34′25′′E, 502 m) 3.5 kilometers away from an Administration Substation of Yinggeling National Nature Reserve, Qiongzhong County, Hainan Province, China, and paratype LXP022 (22 June, 2012), was also collected from the same site. Both types are stored in the Herbarium of Chenshan Botanic Garden, Shanghai (CSH).
Begonia intermedia is morphologically similar to B. fimbristipula and B. chingii Irmsch. (1939: 519), but is easily separated from the later two species by its orchid-root-like rhizome without nodes (presenting an unusual intermediate state between rhizome and tuber), later flowering, and hairy bracts. This species is endemic to Hainan Province where the later two species have not been found so far. No herbarium specimens of this species have been ever found before our collection in any herbaria either in China or abroad. In a recently published monograph, The Coloured Illustrative Plates of Wild Plants in Diaoluoshan Hainan China, B. intermedia was mistakenly treated by authors as B. fimbristipula in page 89 (Qin 2013) . Therefore this species is distributed in both Yinggeling and Diaoluoshan, Hainan, China (Fig. 3) .
Etymology:-Named for its intermediate morphology of orchid-root-like rhizome between rhizomatous and tuberous types of Begonia species.
Distribution and habitat:-In Yinggeling National Natural Reserve, Qiongzhong of Hainan, China, as well as in Diaoluoshan National Nature Reserve nearby (Fig. 3) . Three close populations grow with moss on rock of roadside under thin forest with a stream nearby, at 502 m elevation in Yinggeling.
Additional specimens examined ( 
